Effects of 1,1,1-trichloroethane on the cGMP metabolism in mouse brain.
Administration of 1,1,1-trichloroethane (TCE) to mice by inhalation or intraperitoneally reduced the cGMP contents of the brain stem, cerebral cortex, and vermis anterior, including the hemispheres. Following intraperitoneal administration the cGMP contents of the vermis posterior and hippocampus were also reduced. To investigate the mechanism underlying these changes, the effects of TCE on brain guanylate cyclase (GC) and phosphodiesterase (PDE) activities were examined after intraperitoneal administration in mice. The basal GC activities in the particulate and soluble fractions of the homogenates of the cerebellum, brain stem and cerebral cortex were not altered by TCE. In the cerebellum TCE treatment inhibited sodium azide-stimulated GC activity in the particulate and soluble fractions, while in the brain stem it enhanced the particulate GC activity induced by Ca2+. TCE treatment increased the rate of cGMP hydrolysis in the cerebral cortex and this was further accelerated by addition of Ca2+. Ca2+ also increased the rate of cGMP hydrolysis in the brain stem. However, in the cerebellum TCE enhanced the Ca2+-independent PDE activity as well as the enzyme activity in the presence of Ca2+ and exogenous calmodulin. These results indicate that the reduction of the cGMP content in the brain stem and cerebral cortex in vivo on exposure to TCE is due to changes in the rate of cGMP hydrolysis. In the cerebellum the TCE reduced cGMP content may be regulated by increased rate of cGMP hydrolysis as well as effects on the guanylate cyclase.